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OPTICALLY PURE (-) NORCISAPRIDE FDR TREATING DIGESTIVE 



TRACT DISORDERS 



This invention relates to novel compositions 
containing optically pure norcisapri^ 1::^ ""^"^^ 
compositions possess potent activity in treat^ 

««Pin,, cardiac depression, an. eXevati:^"::',:^^"'^ 
Pr«~ur. and .ate. AdaitionaXly, these nov'r 

co-positions o£ ,.att«r containing opticaliy pvure (-, 

IS ^^lir-"' — " such other 

IS conditions as may be reXated to the activity of ,-, 

norcxsapride a. a prokinetic agent, incXuding but not Xi„it.. 
to dyspepsia, gastropareeis. constipation, .L InteHinar 

i»ZTT"T"^' =>-»t""a"y r;.uci„rad:«::' 

" cisaSLr^r, «*»inistration of race»ic 

20 Cisapride. Also disoXosed are nethods for traatino 

reducing adverse effects that are associated with cisaorL. 
by adninistering the (-, iso»er of norcisapride^o ^ • 

2s «-xcsed a^r„^:b:dsTr 

« treating various disease states in hunans by co-a^n^r • 
op^calXy pure norcisapride and another^thLa^Tu: r^"' 
ag-nt While un«cpectedly avoiding the adverse effe^^ 
associate, with administering cisapride and a th":pttic 

an opr^Ltxv'pLrr""" °' =™P°«itions and .ethods is 

cisa!r<r K / * -etabolic derivative of 

cisapride, which is described in MeuiderBans w et „ 
«etab^.i.pos. i.,„. «o-,x,, x,sa and„:^;eL::,t'er' 
ax., Drusr wetab. Dispos. l.,3), 403-409, xsss. 

.1.=,**^"""' ■=°"P°'>"<». Of the presentxy 

dlscxosed co.ipositions and laethods, is the i. 

-etaboxic derivative of cis-4-a.in;-:!cS:r::*-"!n!(:! 



agent 

30 
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«lttorophen«cy) propyl ) -3-»»thoxy-4-piperiai„yl 1 -2- 

(herai„.tt«r raterrad to as "cisapride", 
known a. «-«»ii>o-5-<a.loro-H-(3-B,thoxsr-4-pip«ridi„vl, ^ 

5 noroieaprida... Th. tar. iaomar ot norolsaprida" a»d 

P-ra a^ su.sta„tiaXly opticaXXy pur. (-, „or^:r^ 

"racamic norcisaprida" or "racamle nixtura o* •! ' 

X. .r.=«.ic .ixtura norcisaprida- r,fTZ t. ^^ " 
diastareoMrio raoamates . 

Cisapride is available conmaroially only as th= 1., 
raca.lc .l«ora ot tha cis diastaraonarle rZ^^Tt 
-^pulsid-.. Cisapride is available onl^ a" a^LSH/" 

Cis(+) and cis(-) cisapride. 

" 1^ «^^ °-9anic compounds exist in optically active forms, 
i*^, they have the ability to rotate the plane of oian. 

TitT^^'T '^^^^^^^"^ opticairy\^::ei 

the prefixes D and i. or R and s are used to denote the 
absolute configuration of the molecule about its^^al 
25 center (s). T^e prefixes d and 1 or (+) and 

to designate the sign of rotation o. pLn^p 1::^^^^^^^ 

xevorotatory. a compound prefixed with (+) or d is 
30 ^^'^^^^^^^'y- a given chemical structure, these 

t:ney are mirror images of one another, a specific 
stereoisomer may also be referred to as an enani-s^ 
.i««e o, sue isomers is o,ten calx:: a" ZZlZ^Lt ^ 
racemxc mixture. *w"eiric or 

35 Stereochemical purity is of importance in the field 

Pharmaceuticals, where 12 of the 20 most prescr^!/^ 
exhibit chirality. a case in point is .rZlZV:::::,^^ 
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Of the beta-adrenergic blocking agent, propranolol, which i« 
known to be loo ti„es »ore potent than the D-enantlo^er 

^•2- Pharma coloqi « Acfclon 

^ 5 137"«or? ''^'^""'^ 4,962,115, 5,057,525 and 

5 137 896 (collectively "Van Daele") disclose N.(3-hydroxy.4- 
pxperxdenyDbenzamides including the ais and traa^ 
thaf^er"'"" race»ates of cisapride. Van Daele discloses 
xo !ddLr Pharmaceutically acceptable acid 

XO addxtxon salts thereof and the stereochemically isomeric 

sv"L^T°'' "^'""'^^^ ^^^'^^^y the gastrointestinal 
system, van Daele states that the diastereomeric racemates 

let^^r T^r"""" """^ ''^ ol.1..ln.a separately by conventional 
nethods and that these diastereomeric racemates may be 

IS further resolved into their optical isomers. Van Daele also 
reports the "lowest effective concentration... whereby a 
significant stimulation of the acetylcholine release is 
noted", for cis(H-, and cis(., cisapride, to be o.oi mg/i, and 
0 04 mg/L respectively, while the "lowest effective dose 

20 Whereby antagonistic effects of dopamine- induced gastric 

cls^^r^"^ T ^« ^-Port^ to be 0.63 mg/i. for both 

cxs(+, and cis(-) cisapride. Therefore, Van Daele teaches 
that cxs(+) and cis(-) cisapride have roughly identical 
pharmacological profiles. 

25 Cisapride is one of a class of compounds known as 

benzamxde derivatives, the parent compound of which is 

Beir«xr'^" Ga^troenterolog. 

dl^La^r r'"'^"' " benzamide 

30 Ir!»''^" prominent pharmacological actions. 

30 The prominent pharmacological activities of the benzamide 

w^^" °" ^ systems 

Which are modulated by the neurotransmitter serotonin. The 

d!rL!f ."""''**"^"' Pharmacology of the benzamide 

« hT!^ implicated in a variety of 
35 conditions for many years (See Phillis, J.w. , "The 

Pharmacology or Synapses'', Pergamon Press, Monograph 43, 
1970; Frazer, A. et al. , Annual Rev, of Pharmacology anc, 



wo M/40t33 

Therapeutics 30: 307-348, 1990 ) . Thus, researr* k 
on locatin, the production and storage =1^ !^= ""^^ 
wexi as the location or serotonin rel:p::rs t^rr"'" " 
xn order to deter,a„e the connection bet^IL 1^! 
S various disease states or conditions. 

produL\oTa^d":r:,ror:.r^::„r:: r ^ « 

-1 o, the .astrolntUlnaTLr^." r:as'^1r'^'"" 
that serotonin has a powenrul sti»,Xatln» aL^^ ^"^-^-^ 
» intestinal .otility by stl™iating ^^^tl^'°" 

speeding intestinal transit, and lec^f^T^^** 
a- in diarrhea. This s^i^L^^^Z^^ T^^^'^" 
with nausea and vomiting. ° associated 

Because of their modulation of the ser»*™- 
" system in the gastrointestinal tract ^Tn^^ !r 

derivatives are elective antieI::r:'a:"L an^ ""^^ 
T'T.X-^-llT^^ cancer-rotrra"; T^^^ 

such as ^ZL^-'z:r:::^^:^-zT 

certainly the result of the abilitv ^-w 
to block the actlnn« «^ ^ . the compounds 

action, calle:" e :„;3.:"«r" T' " '^"'''^ « 
-"i^ated in the ^ZZ^U'LrT^ c-sslcally 
" ~ceptor (See: Clarke et al tI^T^ " serotonin M- 

induce nausea ^ vo;it!ng by SHIi ""^'-""'"Py -ay 

3. .«erent va:^: :^b^s":::usTr:ia^::r 

~fl«c) and serotonin receptors in^! "h ^°-iWng 

"ne Of the are. postre-a r^Hn "f^et-r"'^*" ^''''^ 
anatomical site tr,r- *h.. J brain. The 

and Whether z.'zT,r::i:i zr""" 

35 combination thereof • ' Peripheral, or a 

o«.er be„.amide derivatives may ;e"ri„e«1r:::ie;e\1c"^ 



- 4 - 
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agent based on its ability to modulate the activity of 
serotonin at the 5HT3 receptor. 

A second prominent action of the benzamide derivatives 
IS in augmenting gastrointestinal smooth muscle activity from 
5 the esophagus through the proximal small bowel, thus 

accelerating esophageal and small intestinal transit as well 
as facilitating gastric emptying and increasing lower 
esophageal sphincter tone (See: Decktor et al. , ^ j 
Pharmacol. 147: 313-316, 1988). Although the henzJcHAe.' 

10 derivatives are not cholinergic receptor agonists per se, the 
aforementioned smooth muscle effects may be blocked by 
muscarinic receptor blocking agents such as atropine or 
inhibitors of neuronal transmissions such as the tetrodotoxin 
type which block sodium channels (See: Fernandez and 

IS Massingham, liife Sai. 36: 1-14, 1985). similar blocking 
activxty has been reported for the contractile effects of 
serotonin in the small intestine (See: Craig and Clarke, 
Brit. J. Pharmacol. S6: 247P, 1989). it is currently 
believed that the primary smooth muscle effects of the 

20 benzamide derivatives are the result of an agonist action 
upon a new class of serotonin receptors referred to as 5HT4 
receptors which are located on intemeurons in the myenteric 
plexus of the gut wall (See Clarke et al. , Trsnds in 
Pharmacological Sciences lo: 385-386, 1989 and Dumuis et al 

25 N. s. Arch. Pharmacol. 340: 403-410, 1989). Activation of 
these receptors subsequently enhances the release of 
acetylcholine from parasympathetic nerve terminals located 
near surrounding smooth muscle fibers, and it is the 
combination of acetylcholine with its receptors on smooth 

30 muscle membranes which is the actual trigger for muscle 
contraction. 

Cisapride possesses similar properties to metoclopramide 
except that it lacks dopamine receptor blocking activity 
(See: Reyntjens et al. , curr. Th^ap. Res. 36: 1045-1046 
35 1984) and enhances motility in the colon as well as in the 
upper portions of the alimentary tract (See: Milo, c«rr 
Therap. rbs. 36: 1053-1062, 1984). The colonic effects, 

- 5 - 
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however, may not be completely blocked by atropine and 
represent, at least in part, a direct action of the 

1385). usxng cultured mouse e^ryo coliiculi neurons and 



umuis et ai., u. s. Arch. Pharmacol. 340: 403-Ain 
XS89, . Drugs Of this class ..o not a«.=t gastric acid 

»S4 ana Mxxc, curr. r,.«-ap. «e.. 3.: 10S3-10«, 

cxsaprxde is presently used prWlly tc t;eat „;i:ro 
«opha,eal reflu. disease. This disease is chara^e^^n. 
the backward flow of the stomach contents into "^"'"'^ " 
x» one Of the most important factors in pXl'siT^f''"^- 
^stro-esophageal reflux diseas. is a redLioHnl^e 
pressure barrier due to the failure of 1 

Pallure^f the ^^T^^LT^.'^^ZTZT 
20 to a noncompensated increase in intragastric pressure o»h 

" r - diLse arH:::^:. 

gastric emptying, insufficient esophageal clearing due to 
-paired peristalsis and the corrosive nature of LTr.Tl^ 
«terxal which can damage esophageal mucosa. Cislpriirir 
ZZIT antl-reflu. barrier ^^.^^ 

esophageal clearance by increasing the lower esophag^r 
-Phinct«. pressure and enhancing peristaltic conLa!^ons. 

Because of its activity as a prokinetic agent cls^^la. 

3. ^T'jr ^ '^"^ ^"tropL:! 

ZZ^t^/ ^^^•-^^'^ ^"—1 ps;udo- 

of ^y^^'*-" ^= = condition characterized by an impairment 
Of the power or function of digestion that can arise as^ 
as ' ""'"'^ ^aatrolntestmal dysfuncti^:: L : 

gallbladder disturbances, or malnutrition. Oastroparesls l» 
a paralysis of the stomach brought about by a m^o^ 



- 6 - 
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«b„„r»ality in the stonach or as , complication of disease. 
™ch as diabetes, progressive syst«nl= sclerosis, anorew! 
nervosa or myotonic dystrophy, constipation is ; conlltion 
Characterized by infrequent or difficult evacuation of f e! 

' l"^ ''"'^^-^'^ such as xac of i„testi::i L^L 
tone or intestinal spasticity. Post-operative ileus is an 

l^TA"" "" ""^ ""'"^^^ ^ • ■disruption in ZZ 
tone following surgery. intestinal pseudo-obstruction is a 
condition Characterized by constipation, colicky nain "„ 
xo v«.lting, hut Without evidence of physi«l 

oi„ J^^ ''^^"^^"d that the co-ad«inistration'of 

Cisapride with another therapeutic agent causes inhlbrto^ 

IT °' =i"Pr"s -y the liver.^or 

xs ^^ll' - pronounced effect on cisapride 

IS kinetics resulting from the Inhibition . of the »etabolL 

elimination of cisapride and liadin, to an 8-fold increase In 
ste«>y-state plasm levels. (see: x.vrljsen, K. . et .T 
KOI. Of CYP3A4 in the I„-vitro Metabolism of cisapride In Zl 
Human Liver Microsomes an r.-vltro and Xn-vivo xL^rL^W 
2. Of Cisapride With Co-admi„istered Drugs,. Department of 
Po^a!*"""" ".tabolism, aanssen Research 

=r^pr!dr' T"'- ^-^^ interaction of 

cisapride and another therapeutic agent can potentiate 

25 ™t! T":™ cardiotoxlcity. This 

syate^ interfere with the metabolism of racemic cisapridr 
thereby building up racemic cisapride in the body, ^ese' 
^g interactions are a significant drawback to the use of 
30 n !^ ""sPriae; in particular, because racemic cisapride 

^e^frt""" °' Wdiately after anot^I^ 

therapeutic agent. 

m addition, the administration of cisapride to a human 
has been found to cause adverse effects Including, 
3S t^Srn^"'' °" increased systolic pressure, 

a^d "srrhea, abdominal =ram;in,, 

and cardiac depression. Further, it has been reported 
intravenous administration of racemic cisapride demo^st^L 
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oecurrenca o£ additional adverse (side) effects not 

rSriT"! -^Ministration of ra=«.ic cisapride 

(Sea stacher et al. ^i^e^tive vls.asss a«d science. 
32(111:1223-1230 (1987)). 
S Cisapride is aUnost completely absorbed after oral 

administration to h«»«.s, but the bioavailability ot the 
parent compound is only 40-50*, due to rapid first oass 
-etabolis. in the liver (See: van ./^i ]T/ 

the .„atment of Gastrointestinal -otiliV^;;^:^:!^^ 

Hedioa. LT^-TT. 

dl-L^L^i^'T^ ""^""""'^ -^"1^ oxidative »! 
daalkylation at the piperidine nitrogen or bv aro.«i*<„ 
xs ^oxylation occurring on either thl 4-f lul::^:^"^ 
^e-»i- rings, it is the piparidinylbenzamid moi^^f 
--tabolized cisapride which is identified as norclsaori!! 
(See: Keuldemans n .i ~ ""'^cisapride. 

419 198B I^T^ ' "10- 

Meuldennans, H. et al.. Drug Metah. Mspos 
" "(3 . 403-409, 1988). The metabolism of cisapride tT 
norcisaprid. i. believed to occur a. follows- 



25 



30 




35 



nordsapildo 
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"<3)I 410-419, 19881 Z. I'. ' "^^Pos. 

3 with Cisapride Z LJ^TT"'^'"'' ^= — 

Pharaacoiogical ^ f "socxated with erratic 

co„pcunas following oral a*anlstratio„ of 

" <»lsadva„tages L ""vlng the 

in':he artsi::: :rr"' "^^^ 
. PCX .ppii;.:::: ::9:: r:ir:^r^-r~- 

1994 discloses the use of the opti^Iir^ °" '""^ 

cisapride to treat °Ptlcally pure (-) isomer of 

9"stro-esophageal rafio.^ 

=o.po:^r;iL' r "d:a«r '""'-^^^ ^^^-"^ - - 

ao have the ^^or^LZTll':::,^^^:'^ 



-Lt has now been discovered that noxr^i 
-atter containing the opticall' (TLr'" 
" ■""^cisapride are useful in tr.,,^ " °' 

-•is«se While sabstT^tiailvTr ' '"*~-«'oP'>a9eal reflux 
«~ociated with t^rr! """''"a adverse effects 

including ^ZTi^z'irzz."' "r*° 

cardiac depr«isio„ and elev«!o^r T:, =ra-ping, 
3. rate, it ha. also ^.^. Zll^ J'llT'^J^""^' '"^ 

:ar::r:h^ - ai::::^i^ra:i 
ana -iting'"s^r.:v::r'"iror "^""^ — 

substantially reducino th- .1 " "''*°-*^="t«utics , while 

3s associated with tT:^!::^:::^":"^-' r^- 

has also been, discovered^t^" !' 'T^° cisapride, it 
»atter containing opticalir^ur?!? '^^l =»P«i"ons of 

y pure ( ) norcisapride are useful 
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m treating dyspepsia and such other conditions 
r.lat.a to activity noro.slZTlT "2' 

agent, a^, g.stroparesis, oonstipatlL 1=^ ""^'"'""^'i^ 
ileus, intestinal pseuflo-obst^^i™' T^"^^^'"^ 

s re.i„=in, the above-described adv^fewL:^^'" substantially 
the administration o, racenic cl^I^i:"^" associated with 

The present invention also includes iiiethort= . 
the above-described conditions in . h^^rs^.*'"""' 
reducing adverse ejects that are assoc^t^"? J'^"*'""''"^ 
i. Cisapride, by ad.inisterin, the optical w^'T", 

norcisapride to said hu^n. The present i^f"' °' 
-eludes methods and compositions whi^d^:::^::"" 
i-proved bioavailability over racemic cis^f" 
Of the mode of administration. Fur^e^orf "'•"P'^tiv. 
IS invention also furthermore, the present 

a^so included methods and comsos:i<-<»-. « 
human disease stat:.. k,, •, • compositxons for treating 

-ng able to ^^IZX::^ .^.Z^XT n"^''^'' 
«.d another therapeutic agent wLout Le^I:!"""''"""^"" 
commonly associated with the co-admi^i^a^; 
» and another therapeutic agent e.g!:^^:^™ r """-^^"- 
The use of ontl«,ii„ ^averse drug interaction. 

a-:™:: x^t.^:-^ — - --mg the 



3. effects assoclaC w^^: ^"^'^ "-.Uity of adv«:se 
Cisapride Chi^^ ^ •'Ministration of racemic 

oopriae, which comprises administerin^Y 
Of such treatment an ^tr^, """" ^" 

or a Phax,aceutrl;il^ IZT. I^ °' ""Cisapride, 

free Of its Zr^tt -^-Ptabla salt thereof, substantially 

3S alleviate salrr:f^°:rr'' "^^•^ -«i=ie- to 

adverse effects :L'™i:tL"::;h'::sa::r ^^^^ - — 



10 - 
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th« 7**^^"^^'*^ invention also encompasses a composition for 

^fluxT"' ^""^"'"^ gastro-esophagea^ 

reflux disease, whxch comprises an effective amount of f-> 

5 ZT^''^'^"' " Pharmaceutically acceptable salt thereof 

"'"^ °" stereoisomer, said amount 

suffxcxent to alleviate said reflux disease, but insufficl^! 
to cause adverse effects associated with racemic cisapride 
.T!^ ^''^^^"'^ invention further encompasses a method of* 
eliciting an antiemetic effect in a human, while 

" effectf "''^"^^^ concomitant liability of adverse 

effects associated with the administration of racemic 
norcisapride, which comprises administering to a human in 
need of such antiemetic therapy, an effective amount of f-i 
norcisapride, or a pharmaceutically acceptable salt thereof 

iTtT^^T' '^"^ stereoisomer, said amount biLg 

sufficient to alleviate nausea and vomiting but insufficient 
to cause adverse effects associated with the administration 
of racemic cisapride^ -^ion 

in addition, the present invention encompasses an 
antiemetic composition for the treatment of a human in need 
Of antiemetic therapy, which comprises an effective amount of 
(-) norcisapride, or a pharmaceutically acceptable salt 
thereof, substantially free of its (+) stereoisomer, said 

25 In!u^^''"'"^ sufficient to alleviate nausea and vomiting but 

25 insufficient to cause adverse effects associated with t^e 
administration of racemic cisapride. 

A further aspect of the present invention includes a 
method Of treating a condition caused by gastrointestinal 
motility dysfunction in a human, while substantially reducing 

30 the concomitant liability of adverse effects associated with 
the administration of cisapride, which comprises 
administering to a human in need of treatment for 
gastrointestinal motility dysfunction, an effective amount of 
(-) norcisapride, or a pharmaceutically acceptable salt 

35 thereof, substantially free of its (+, stereoisomer, said 
amount being sufficient to alleviate said condition but 
insufficient to cause adverse effects associated with the 

- 11 - 
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aaministratlon of r.cenic cisapride. Conditions caused bv 
gastrointestinal motility dysfunction in a human include hut 
ar- not limited to, ^.yspepsia, gastroparesis, constipatl™ 
postoperative ileus, and intestinal pseudo-obstruction. ' 

Purthernore, the present invention includes a 
composition for treating a condition caused by 
gastrointestinal motility dysfunction In a hu.«,, ^.ieh 
comprises an effective amount of norcisaprlde, or a 
Pharmaceutically acceptable salt thereof, substantially free 

lllT. -«»"^ »«i»g sufficient to 

alleviate said condition caused by gastrointestinal motilltv 
dysfunction, but insufficient to cause adverse effect 
«.sociated with the administration of racemic cisapride 
« ""^ present invention encompasses a novel composition of 

ZTl ^t-^'^^^"' '-) norcisapride or a pharmaceutically 
acceptable salt thereof, substantially free of its 
stereoisomer, wherein said composition provides a higher 
J. bioavailability of the active compound than does the racemic 
« ^Z' °' J^"-''"^' ^ or cisapride, or thl 

*0 racemxc mixture of norcisapride. The bioavailability of (-, 

o^Se ! : " norcisapride irrespective 

co„r •! »<tai'-i"ration. Further, these novel 

compositions are used to treat a variety of disorders as 

-stantlany reducing ad:L^'e«ects 
r""" administration of racemic cisapride 

O^ese novel compositions may optionally contain a 

" for ^"«"«^ bioavailability of (-, norcisapride allows 

ctsaorll" Pbarmacodynamic profile than racemic 

Cisapride or racemic norcisapride and a more effective 
management of the disease being treated. For example, a 

35 a^?!!!r °' disorders is achieved with the 

administration of (-, norcisapride, since dosing frequency 
can be reduced. This would facilitate, ovemi^t 
treatment while the patient is asleep. arl^Ta JLer 



more 
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dose frequency is beneficial when (-) norcisapride is used 
pltientr'^^''^ ' ^"^^^^^ 

s ».^H present invention further encompasses a 

5 method for treating gastro-esophageal reflux disease in a 
human while achieving higher bioavailability than racemic 
cxsaprxde, (-) cisapride or racemic norcisapride which 

sucHT "^'"^^^^^"^ - in need of treatment from 

such a disorder, an effective amount of norcisapride or 

10 a pharmaceutically acceptable salt thereof, substantial^; 

IllevlL'^" 'V stereoisomer, said amount being sufficient to 
alleviate saxd reflux disease and said amount having 
increased bioavailability than racemic cisapride, racemic 
norcisapride or (-) cisapride. 

IS The present invention also encompasses a method of 

eliciting an antiemetic effect in a human while achieving a 
higher bxoavailability than racemic cisapride, cisapride 
or racemic norcisapride which comprises administering to a 
human in need of antiemetic therapy, an effective amount of 

20 (-) norcxsapride, or a pharmaceutically acceptable salt 
thereof, substantially free of its (+) stereoisomer, said 
amount being sufficient to alleviate nausea and vomiting and 
saxd amount having higher bioavailability than racemic 
cxsaprxde, racemic norcisapride or (-) cisapride 

25 The present invention further encompasses a method of 

treatxng a condition caused by gastrointestinal motility 
dysfunction in a human, while achieving higher 
bioavailability than racemic cisapride, (-) cisapride or 
norcisapride, which comprises administering to a human in 

^"Lr IT"^^""" gastrointestinal motility dysfunction, 

an effective amount of (-) norcisapride, or a 
Pharmaceutically acceptable salt thereof, substantially free 
or its (+) stereoisomer, said amount being sufficient to 
allevxate said condition and said amount having a higher 
35 bioavailability than racemic cisapride, racemi^ norclsl^ride 
or (-) cxsaprxde. 



- 13 - 



wo 96/40133 



reT/OS9«»71S9 



in addition, the present invention encompasses method, 
^=r treating the above-described conditions, comprising 
administering to a human in need of treatment for such a 
condition, an effective amount of (-) norcisapride, or a 

!f"i:r::r°:"'' sub3t«.tiaiiy free 

or its (+) stereoisomer, said amount having increased 
bioavailability over the racemic cisapride, cisanrid. 
«cemic norcisapride .lecture and being sufiiciin^T ' " 
!h condition but being insufficient to cause 

10 adverse effects associated with racemic norcisapride 

"vention also encompasses the reduction of the 
«rdiovascular side effects «»i=h is potentiated by the co- 
a--nistration of cisapride with another therapeutic a^e^. 
There can be a drug-drug interaction between racemic 

IS Cisapride and other therapeutic agents. For example 

S^prir" -etabolism of ;acemic 

bull! "isapride to build up in the body. :rhis 

«f el "v"" ^' cardiovascular 

either the presence of such therapeutics 

«ther from co-administration or sequential administration 

^vl^e'^r^' °" « 

adverse effects of racemic cisapride. The us. of (-, 

norcisapride has unexpectedly been found to reduce these 

bo^reduces the adverse drug interactions which occur with 
"°«i"l-"a thereby indirectly reducing adverse 

30 a^i!f ! ^ """i^Pride can be co- 

rt^I^^lhl ^l"^'" ""^ " ^etoconazole an agent Known 
fL^ . cytochrome P«so system, which is responsible 
tor the metabolism of cisapride, without causing or 
^^IZ^. """"" cardiovascular side effects of racemic 

" tareat^r^n'* V"^^*" invention encompasses methods for 
seating the above described disorders in a human, which 
comprises administering to a human <a, an effecti;. a^t of 
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(-) norcisapride or a phannaceuticaily acceptable salt 
thereof, substantially free of its (+) stereoisomer- and ,k. 
another therapeutic a,ent. The inhibitory co-ad^^Is^atr 
problems associated with the administration of ^"pr^l: .:: 

optically pure (-, norclsapride in conjunction „ltb the 
therapeutic agent. Therefore, a physician does not have to 
be concerned with the cardiotoxic side effects when 
administering norclsapride with another drug. These 

rl^Z^lT"''' "-^'"^ --""^..eal 

reflux, nausea or vomiting, gastrointestinal motilitv 

^^un^ions or a disorders of the central nervous system. 

^2 ^'"^''^'^ ^""^ ^ -ed in conjunction wL or 
Which may be administered during treatment with (-, 

^rr'"'"'"' ^' ^^^'-"^ *° antifungal, 

•ntiviral, antibacterial, antitumor or antihistamine a,;nts 

Z^l "■'^^ i«>.ihitors. Examples of ^ 

antifungal agents include, but are not limited to 
ketocona^ole, itraconazole and amphotericin B. Exa«,les of 

^^'"^^ ^-l'"'-' not limited 

^oirl"' "^-oroxil and erythromycin. 

Examples Of an antiviral agents include, but «.e not limited 
to ribavirin, rifampicin, A2T, DDI, acyclovir and 

as !rrn!tT^" ^""^"^ °' -Sants include, but 

IZT t^^^^ ^ O-orubicin and cisplatin. Among ;th.r 
I^'^e^l "-*--i3tered with (-, norcis!pride 

"clude, but are not limited to digoxin, diazepam, ethanol 
-e^oco^ol, fluoxetine, ranitidine, paracetamol, ' 

3. ^fl^wtV"*::'""' "'-^'"""^-^ °">- agents Xnown 
••o Tio inhibit the cytochrome P4S0 system. 

ne^^""" cisapride enters the central 

^Z1/'"^"J^ "'""^ "=ePtors indicates that 

^ D^uts TJ a"-=ts. A. was shown 

by Dumuis et al., s.s. Arab. PjMxaacoI. 340. 403-410, 1989 
as Cisapride is a potent lig.„d at 5HT4 receptors, a«l ;hese 

system. Modulation of serotonergic systems has a variety of 

- 15 - 



wo 96/40133 

PCT/US9fiA07159 

0"^^^^^^^^^^ Norcisapride, t.e .e.a.oXic derivative 

t cisaprxde, therefore, could be therapeutically useful T 
t^- treatn.e„t of: 1, cognitive disorders, includLn ! 
limited to Alzheimer's disease- 2^ h.h ^"^^"^^"^ but not 
s aisease, 2) behavioral disorders 

s xncludxng but not lifted to schizopte^ia, B».i. • 
co.pu..ive atsorae.. ana psychoactive s„bs;a„« 
disorders; 3) -cod disorders, including but not 11^^ . 
depression and anxiety; and 4, disorders o^ Zl^T 
autonomic function, including but not linitJ^T 
X. hypertension and sleep disorders! *° essential 



a 1:1 



The available racemic mixture of cisapride (x^ 

e„icacy, causes adverse I^.Z^^IT^'Z ^Ltl^eT"™ 
3ho« duration of action. i„ addition, there ad^L 
cardiovascular effects kno«, to be associated „ith^ 
^0 ad„.„.straticn of cisapride in the presence of a^t^: 

T^TZ Z " interactipn can which 

prevents the metabolism of cisapride causing 

in the body; this «^PJ^^<ie causing it to accumulate 

specificall;,^-—- — ^^^^^^^^^^ 

^l^TTtr '^-"'^ ^IJZolZT" 

Utmlri'^^r™' '^---ona.ole 
pure Z^l Tt TT^":''^ "^"""^ - "P^-lly 

«iat«. deLL oL t:::^:^ 't^, t^-t^ 

» and accordingly, an ^r^^^::::^rr.Tr..lV:r ' 
allows . cisapride, such utilization also 

.^^ :pt" a :"::rc!r :::c°"= — 

3S agent, it is^h^^flri ZlT^rtir.:^^^^^^: 
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rer/ussaoTiss 

The term "bioavaliability" refers to the rate, ««.ent 
and auration with which an active ar„, or „etaholi;e 
and re-axn. i„ the general circulation, thereby permit^^^ 
access to the site ot action. Higher bioavailLLI^^' 
s achieved by, e.g., increasing the arug-s duration ZloT 

to "'""'"^'^ 

to gastrointestinal disorders such as diarrhea, abdominal 
cramping, and abdominal grumbling; tiredness; h«daZ- 

10 heart rate, neurological and CNS disorders; and adverse 
e«ects that result from the interaction o^ cisa^IH" th 
other drugs that inhibit the metabolism of cisaprld^^^e 
cytochrome P450 system including but not limited to 

iS cirr^"""' "^-"P"-' -fanol, acenocoumarol, 

IS Cimetidxne, ranitidine, paracetamol, fluoxetine, terf««dine 
ast«.i2ole and propranolol. terfenadine, 

used "™ Of its stereoisomer- as 

used herein means that the compositions contain at least 90* 

zo t:, " ^d lo* by weight or izv^r 

Z^lT^llT^ ■ " preferred embodiment the term 

c^o!s!^ °' "«-°i-o»«r" m«.ns that the 

composition contains at least 99% by weight of (-, 

'ZltTT^'- '"^ " " °^ <*' horcisapride. in a most 

pref«:r«, embodiment, the term "substantially free of itH!, 

25 st«aoisomer.. as used herein means that the compositLn ' 
contains greater than 99* by weight of (-, norcisapride. 
th"- perc«,tages are bas«J upon the total amount of 
^tlcrtr"" composition. The terms ..substantially 

30 inr^^" ""^ norcisapride.. or "substantially 

^!^cr ' "optically pure isomer o" 

norcisapride" and -optically pure norcisapride" are 
encompassed by the above-described amounts. 

The term "gastro-esophageal reflux disease as used 

3» cl^di*,"""' "'^ incidence of, and the symptoms of, those 
into the esophagus. 



- 17 - 



wo 96/40133 



KnVUS96/07159 



The terms "eliciting an antiemetic effect" and 
"antxemetic therapy" as used herein mean providing relief 
from or preventing the symptoms of nausea and vomiting 
xnduced spontaneously or associated with emetogenic cancer 
5 Chemotherapy or irradiation therapy. ^^'^ 
The term "treating a condition caused by 

treating the symptoms and conditions assoclat«l with this 
dxsorder which include, but are not limited to, dy™^ 
X. gastroparesis, constipation, postoperative ile« ^^"^ ' 
intestinal pseudo-obstruction. 

Bie term •■proklnetlc" as used herein means the 

^rr"""' r ^'^'^'^^^^ «.e movement through 

the gastroxntestinal tract. '-'^^ougn 

« The term "dyspepsia" as used herein means a condition 

T^IT'^T '""^'""^"^ - funcln If 

dxgestxon that can arise as a symptom of a primary 

gastrointestinal dysfunction or as a complication due to 
other dxsorders such as appendicitis, gallbladder 
20 dxsturbances, or malnutrition. 

The term "gastroparesis" as used herein means a 

r^rito^Lr^ '^^^^^^^ ^ abnormality 

dLrr " complication of diseases such as 

25 !r mvot!: ''T"'''"' sclerosis, anorexia nervosa, 

as or myotonxc dystrophy. 

The term "constipation" as used herein means a condition 

resulting from conditions such as lack of intestinal muscle 
tone or intestinal spasticity. 
30 The term "post-operative ileus" as used herein 
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The term "co-administration" as k-.- • 

and in Van Daele et al n 5,057,525 and 5,137,896 

10 (^9BB^ ! ' ^ ^^velopinent Has. st 225-232 

(1986), the disclosures of which are incorporated he^el^ 
reference. The metabolism of cisapride to norcisap^lf 
described in Meuldermans, „, et al. , nru^ M.^ ^s^s 
16(3): 410-419, 1988 and Meuldermans, W et al nl !* 
Dispos. 16(3): 403-409 1988 th.^ T ' -D^'Sr Metab, 

1= ' ^® disclosures of which ar-o 

^^r^*"^ reference. Norcisapriae can ^ 

^«xz«, m accordance with standard organic Ce^^ry 

20 The (-) isomer of norcisapride may be obtained ^-r-o™ 

race.,ic fixture re.oX„tlon o, th. ianti^s 
conventional .ean. sucn as .ro.. an opticaUy active ^LoXvin, 
^oiutL"; » "^"'io—, Kaca-atea a«. 

as (Wilev J-^-S-es, A. collet, and s.h. wiion, 

«d A. c;ilet 
and a. Jacques, Tetrahedron, aa, „2S (1977) ; and 

h!^'^'?^'^ °* co-pounds, by E.I.. Eliel (««,raw- 

^soiv^ "1 "Tables^ 

3. ^^uT . Kesolutions" (E.I.. Eliel, Ed. 

univ. of Not:re Oame Press Mr%4->.^ r»^*» # 

«^aiuc ircess, Notre Dame, in, 1972) 

^^";.'t: ""^'""^ '""^ norcis;pride can be 

res!"tLn """"^ ^ «.z,Mtic biocatalytio 

5,057,427 and 5,077,217, the disclosures 01 Which are 
35 incorporated by reference. 

(-) n^! ""'"^!"^" " prophylactic or therapeutic dose of 
( ) norcisapride i„ the acute or chronic «.na,e»«,t of 
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diseases and/or disorders described herein win varv wi^K 

S reiL" according to the age. body weight, a^ 

a^rnrs ^"-^^-^-^^ P-*i-t. m ge«r.i, the totaX 

single or divided doses. Preferablv ^ 
Should be between about 5 „g t^^o^ To^^ *»• 
X. divided doses, while „ost pl^ll^'', l^Tly 2sT^'^ 

I^^d^lo"^'"^^ "^"^ ' - '"s^g^L 

. " P"f-rred that the doses «:e 

P^:^^: 'ron 1 to . «.es a day. xn .^naging the 
patient, the therapy should be initiated at a lower do=» 
xs perhaps about 5 .g to about 10 .g, and increasing tr:;out 

yea« ""t^ Children, and patients over 65 

r":i:irr:^::r^:: ^^^-^ --^^ « ^-^^ ^-^ion, 

20 on indtvLurrr ' ""sed 

necessa^ t" ■^'"r'»"<«> "^'^ l.vel(a). It „y be 

aHIll^ ^ ~-e cases 

ts notL^K ^ «t- Further it 

irr^^ alleviate said reflux disease, but 

^ a"evir a-ountCLie„t 
T^ZTT^Zri^.:'-'^"'^ ^-"icient to causr' 
3. condition ^^'bTlT TT^ -'"ciant to alleviate said 
but insu«r^w f «"'^°i'>*'"«nal motility dysfunction, 

schedull """'^ ano dose frequency 

3s p»vi:— ^^^^^^ aT-^— — - 

(subcutaneous, intramuscular, intravenous,, transder^l, and 
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like forms of atalnistration nay be employed. Dosage for», 
«=lua. tablets, troches, dispersions, suspensions ^ 
solutions, capsules, patches, and the like. 

The pharmaceutical compositions of the present in™.,» • 
s comprise ,-, norcisapride as the active U«nrZlZ oH " 
Pharmaceutically acceptable salt thereof, !nd " 
contain a pharmaceutically acceptable carrier, and 
optionally, other therapeutic ingredients 
1. „h "^^ "P'«™«>=«'"^i°ally acceptable salts" or "a 

" Pharmaceutically acceptable salt thereof" r«r.r to L ts 
Pr^«.ed fro. pharmaceutically acceptable nontext Hjds or 

»rL'r"iiLe^~ ^"^^ or,ant:":i:: 

basic salts ! \ °' invention is 

basic, salts may be prepared from pharmaceutically acceotah, 

""'''"^ Phar^ceutipally acceptabHcid 
aadxtion salts for the compound of the present invention 
^lude acetic, b«.senesulfonic (besyxate, , ben.": " 
«»phorsul£o„ic, citric, ethenesulfonic, fu«ric, gluconic 
glutamic, hydrobromlc, hydrochloric, isethionlc lac^!! 

zt:"" "»"»"-""onic. m::i:; '^zii- 

pa^oic pantothenic, phosphoric. succi„io, 3„,f„,,, ^^^^^^ 

:idt;, T""""""""^' ""^ ^* ^"-rred acid 

addition salts are the chloride and sulfate salts m the 

» z'-i.r.irzT^'-^- - ----- 

The compositions of the present invention include 
expositions such a. suspensions, solutions and elixir.- 
aerosols; or o«nrlers such as starches, sugars 
,. "'"""^f'-^-^ cellulose, diluents, granulating agents 
3. lubricants, binders, disintegrating agents, and in 
the case of oral solid preparations (such L po„^^ ' 

r T'*" """^ p~pa:::Ls bemg 

preferred over the oral liepxid preparations. A preferred 
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form, in which case solid pharmaceutical carriers are 
employed. if desired, tablets may be coated by standard 
aqueous or nonaqueous techniques. 

In addition to the common dosage forms set out above 
s the compounds of the present invention may also be 

administered by controlled release means and/or delivery 
devices such as those described in U.S. Patent Nos • 
3,845,770; 3,916,899; 3,536,809; 3,598,123; and 4,;;8,719 
1:he disclosures of which are hereby incorporated by 
xo reference. ^ 

BulijrT"^""'"' compositions of the prasent invention 
Buxtable for oral administration nay be presented as discrete 
units such as capsules, cachets, or tablets, or aero«,l^ 
sprays, each containing a predetermined amount of the active 
« ingredient, as a po«ier or granules, or as a solut!^' "fa 
suspension in an aqueous liquid, a non-aqueous liquid an 
oil-xn-w.t«. emulsion, or , water-in-oil liquid ZIILT 
such compositions may be prepared by any of the .J^^"',, 
Pharmacy, but all methods include the step of brin=l„„ ■ ! 

constitutes one or more necessary ingredients. i„ general 

dtCided ""^"^^^^ incrredient with liquid carriers or fLely 

as Shin! II °" " "'cessary, 

2S shapxng the product into the desired presentation 

. ^'""Ple, a tablet may be prepared by compression or 

.ur^!t.^ ""^ ""P"=sing in a 

3. su^^s ih^redient in a free-f lov,i„, 

iZ^l! granules, optionally mixed with a binder 

"""" - aispersing !g^t 

mixture of the powdered compound moistened with an ln.«- 

« mg to about loo mg of the active ingredient, and eac^ ~I^!t 
or capsule contains from about 1 .g to abou; 50 ^ Z 2T 
active ingredient. Most preferably, the tablet, L^eHr 
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«"Psule contains either one of three dosages, i.e ab<»^ . 

a.out 10 or ahout of the active in;:;;i:„T 

folio ^= ^"'^her defined by reference to tl^e 

followxn, examples, descrihin, in detail the preparati™ of 
S the co-^ound and the compositions of the present lnv.n« 

a^d^!l H ^" »«x»"ic"W, both to materials 

.nd .ethods, „y he practiced without departing from the 
purpose and interest of this invention. 

xo 

S.l. E3CAMPt.R 1 
DetienninatiiQTi of pff^^^^^y 

IS cis./"- "^"^"^ activities of optically pure and racemlc 
XS Cisapride and norcisapride are determined by a 

Pha^aoological study in dogs. Evaluation of these compounds 
"based on their relative potencies in a test to meesu^r 

"t"*"' " °' P-="=in-*ic activity in the 

« TTT' <='»P°>"«= are dissolved or suspended in o 5% 

" varying doses via T 
indwelling gastric fistula to adult beagle dogs. The 

~r:"tul' V"" " «*^nistration 
r^ ^! ' ""^^ ™" containing the dye phenol 

« ^aCitH = -inutes later ^ia 

2S gravity drainage through the fistula. Gastric emptying 

aurxng this period nay be calculated according to^f formula 

" 111 ""^^ volume 

3. ILT, "^^^^^^ concentration of the dye. The 

r^it optical isomer of cisapride and 

: "? " ^'^"^'"^ norcisapride 

are assessed via standard parallel line assays. 

5-2. EXAMPI.|i! 9 

A single dose of test substance or vehicle is 
admxnxstered to male beagle dogs either intravenously as a 
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bolus over one „inute using a 23 ga butterfly neeaie into 
saphenous vein, or as a single aos. via oral gave- , 0 
Of Whole hloo^ is collectea fro» each ao, pri!r tHna'at 
intervals of 0.083, 0.2S, O.S 1 2 , I . * 
S hours following th; intr^v^L ;r ;r^i ILL^'I- '"^ 
optioal isomers or race-ic „i:^ To^TlT^ " ^' 
norcisapride. The dogs are placed in .ii„g_^^^°! . 
t» administration of test suhstance and „I "I^f^eTr 
-etabolic cages following collection of th. !!! * 

10 sample. All ^ o.083 hour blood 

Pie. All blood samples are collected fron an 

:;«c:r" ^^^^ " ^ ™ » - — . th. 
..0 roVrvL^L".' ™:°nrn-.i^^ 

IS is quickly tran.^.™,. <- 2-0 Bl of whole blood 

-1 Kiy transferred to a heparinized tube. The 

heparxnized tubes are kept on ice until the blood is added 
After adding the blood to the tube, th. contentfortr ! 
are nixed and o„trifug.d to obtai^ plasj?^ '"^ 
carefully decanted and transferred to a^t ^ JrT?, " 
a. With: the a„i„al n^, ^ tL:"Lt:c^"^"^'' 
a^^nxstersd, the route of administration, th. of 
a^xnxstration, and the time of blood coliectio^?^! tube, 
are stored at -20" c until analysis. 

Analysis of the concentration of the ootid < 
2S rae«nat.s of norcisaorirt. ^ optical iaoaers or 

3. iicTr T — i^ed^; ^p\r\T::e"rrd 

calculatl^ as^ Li . i= 
xated as an xndxcator of duration of action. 

SHT3 p.^-,.*^,. Blna^B T 

The affinity of compounds for the SHT3 recotor 
assessed via a radioligand binding assay usi::^S::i" 
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membranes that are rich in such receptors, e.g., those 
derived from the cerebral cortex of rat brains (See: 
Fxtzpatrick et al., j. Pharmaaol. Exp. Ther. 254: 450-455 
1990) . Plasma membranes from the animal source are 
5 equilibrated in test tubes with solutions containing a 

radioactive 5HT3 receptor ligand and various concentrations 
Of (-) cisapride, (+) cisapride, raceaic cisapride (-) 
norcisapride, (+) norcisapride or racemic norcisapride 

10 ^T^i?r''"^^"" ^""^ '° membranes are isolated 

10 on a filter and the degree of inhibition of radioactive 

ligand binding is determined. Based on the results obtained 
the concentration of each compound which inhibits ligand 
binding by 50% (the IC50) is calculated. 

" S.4. E3CAMPI.T! A 

5irP4 Reeepfcar Agenlsi. ^ 
Agonist activity at 5HT4 receptor sites is assessed 
using an assay based on the ability of active compounds to 
increase cyclic AMP production in mouse embryo colloculi 
20 neurones grown in tissue culture (See: Dumuis et al., ff s 
Arch, Pharmacol. 340s 403-410, 1989). (-) cisapride," (+) 
cisapride, racemic cisapride, (-) norcisapride, (+) 
norcisapride and racemic norcisapride, at varying 
2S incubated with these cells for lo minutes 

25 in the presence of the cAMP precursor substance, ATP. At the 
end of this period, the degree of formation of cAMP is 
assessed. The concentration of agonist compound required to 
xncrease the formation of cAMP by 50% of the maximal possible 
(the EC50) is then calculated. 

30 

5.5. BXMtPT.^ s 
peterminatlon of oaT-a^^ yaamii^,. v ^^^^^*.^ 
Unanesthetized normotensive or spontaneously 

35 T^TT^^" ""^^ ^^"^^ pressure is recorded 

35 indirectly m a temperature-controlled environment before, 
and 1, 2, and 4 hours after, the test substance is 
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adBinirtered by an appropriate route. The test substann. 

are race..ic, (-, and (+, cisapride and racemlc, 

(-) and (+) norcisapride. Changes in systolic bloM » 

by „ore than iO» (>.o, at any two o, the .lo^^l^^TZ:"- 

points is considered slg„i«ca„r 
Tachycardxa Is also studied, in the s«m nor,otensive or 
spontaneously hypertensive rats, h«« rate 

«rdio^aph i»..dlately a*ter ^"^ XZT^^Z" 
*« «,crease in heart rate greater than 20 percent^^T" 

pigleL " ^ ^^'"'"'^ Piss or 

S»6. E3CAMPr.E g 
Colonic PrQpm«4,r e Mot-tn^-y 

ch.„^^ "^^^ --°nstrate and 

Characterize the phar«aeolo,ical .Meets of experiment,, 
co^ounds on colonic propulsive .otllity in ^. JZT^. 
^e di%^ °" "^"^ «Pul<.ion o, a ,ias. bead Jr!^ 

diarrheHs a^lL ^^^^ "T' 

compounds la:Ki:rt:" e«e:t ''""■'^ °' 

obtain^^"^"^° ""-^ are 

Obtained. They are housed In groups of s-io i„ 

« maintained in a cli«te-contrclled room 'i^ ^atS 1!^°™!" 

availabiiA «^ t^w^^ *»awxi wa-cer and food 

Orug (ca^^l^r ! «»Pounds. Mice are administered 

"rug (calculated as base weight) or vehicle by the 

"luantlty or the appropriate vehicle. 

The experimental compound is administerwi orallv at th= 
appropriate dose(s, and followed 30 minutes l^t^ tj't^ ^ 
insertion of a single 3 mm glass bead 2 cm into th^dt^i 

3S Z^ ll^TTZs "-ion ^ 

reoulr J , Observation. The time 

^"luf .r*"'"'™ °' "'^^ ""^^ "Oh mouse 
With a cut-off period of 3o minutes. Mice not expelling the 



- 26 - 



wo 96/40133 



PCT/US9«/071S9 



bead by that tiae are sacrificed in a carbon dioxide oh w 
and necropsied to confirm tbe presence of .... ZTl^T^Z 
lumen Of tbe colon. Mice for which bead localieatii: 1:^^ 
the luaen could not be confirmed (perforation) are not 
xncluded in the results. Mice receiving vehicle usually 
expel the bead in a range of 4-6 minutes. Experimental 
compounds are: racemic cisapride, (+) cisapride, (-) 
Cisapride, racemic norcisapride , (+) norcisapride and 
norcisapride. ^ ^ 

" usi„=T^ a„»ly«d for dif ferem=e fron vehicle control 
using two-way analysis of variance and Fisher's least 
significant difference comparison (LSD) test. BDrf (the do- 
causing a 50. reduction of time for expulsion, fof cl^:^' 

XS IZZ,V:""'"^' ""^"^ ^"-''^-^ -^"^ regreLir 

5.7. EX3^PI.E 7 
Gastrie Tgm ptvincy 
Gastric emptying is evaluated by determining the 
emptying of i mm polystyrene beads from the stomach of fasted 
rats. Evaluation of gastric emptying in the rat is an 
important pharmacological parameter. Drug induced inhibition 
Of gastrxc emptying in the rat is often a characteristic of 
25 inr^' P-^-ing emesis or other gastrointestinal symptoms 
25 xn other specxes. Drugs speeding gastric emptying can^ 
useful therapeutically for a number of gastrointeL^i 
dysfunctions. This test is sensitive to the inhibition of 
gastrxc emptying produced by anticholinergics and some 
centrally acting compounds, and to the prokinetic activity of 
30 compounds such as metoclopramide, domperidone and cisapride 
oht«s^^ ^^^^ Sprague-Dawley rats, 80-150 grams, are 
Obtained and quarantined for 7 days. They are housed 
Indxvxdually with water available ad libitum. Food is 

35 administered 
35 drug (calculated as base weight, by the appropriate route. 

Rats are administered (^) , (-, , or racemic cisapride, or 
(+) . (-) , or racemic norcisapride by the appropriate route. 
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30 or «o „i„ut.s later, ten l polystyrene pellets ar. 
administered by gavage. For tests evaluatin/inhrbL 
gastric emptying, rats are sacrificed 3 hour! a^er -^i V 

^ ' "criticed 30 minutes alt«r pellet 

admxnxstration. Rats are sacrificed in a carbc^ dioxide 
Chamber, and the stomachs are r..ov«a. o^e 
pellets remaining in the stomach are count*, 1^!^? 

studies, 90* Of pellets are still In tK, T """^o^ 

sTiiix in the stomach aftoT* no 
10 minutes, and fewer than 10% of pellets are In ^ ! 

after 3 hours. Pexiets are in the stomach 

Data are analyzed for difference from vehicle , 
us.n. two-way analysis of variance and Pishl's iL: 
significant difference comparison (LSD) test ed^L 
XS causing a so. prolongation of .ime for^.::LionTlor 
compounds having significant activity ar7cal^iL T • 
regression analysis. calculated using 



20 



5-8. BXMS^T^V. n 
gentral Nervous oy^t^em 



The effects of racemic and opticallv 
norci«ia«,.4-4 ^ optically pure enantiomers of 

norcisapride and cisapride on memory can b» t--^*- ^ of 

method described by Forster et ^ n "^^""^ 

rorsTier et al.. Drug Develonmenf- 

ilesearch, 11:97-106 (1987) in th«« ^. \ • 
25 effects Of d,-„«« U987). In this technique, pharmacologic 

"dl!r ^ °" "'^^^ ^'^^ tested using a 

"discriminated escane" nararfir™. ^ «sxng a 

designated for vehl^ e ar::!:-tr"~::t'" 
trained to enter the correcHLnrof ; ZZt 

3. zii::^ '-r-^ — - LrorthT''^ 
entry':: ^i^^j':!::::::^^^-^ - 
^LneT,::;ijr :a^"r:g.T :::irrr^' 

.wo consecutive correct ZolJTll Lt ^^"^ 
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the percentage of correct choice trials < "'ention Is 

the „ouse enters the ar™ of the in'whi^'h"'!" " 

s r«exve a foot shoc^. Retention of d^^c^^.^! 

oo»parea for the groups of „ice that ta^^ h " 
respectively, with (-, cisapride, (!, cIL^, 

al«troe„cephalographic «„lysis. orou^ of ^"^ 

prepared for eXectroencaphalographic recorIL k " 

cranial electrodes under g«.eral a«s^! ^-Planting 

» connecting these electrodls to L "1!!^!""' . 
device after the effects of ^. rnlsS^nr"'" 
These recordings are :»a. continu^^ 
classify the Sleep state of the an^^' ^ "^"'^ ^ 
Classified as either -awake.- "s^;. 

20 Sleep." The percentage of each of t^ , " 
.d„inistration of plaLb^! ci^prLf I 

norcisapride isomers or rlcl^te i! ~ 
sxsep-regulating effect or:::\^es:ed*ZT " ^'^'""'^ ""^ 

pure Cisapride or noroi:^:r:::':r.::.r:::^= 

schisophrenia. This testina r,Jl 7 sjnnptoms of 

trained to avoid a ^^l^^ZZ^lT 
"art Of a test p«,iod. t*. star^ of^! ' T"" " 
3. signaled hy a non-noxious sti.!l2 ai*t ""'"^ 

3S and norcisapride are testis k f , and racenic cisapride 
test and referenced 'Ixed doses of 
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Racemic and optically pure oisanT-irt» =. ^ 
testea tor antidepressant .=tivrtru:i" th""'"^"''' 
suspension test (steru et el „ " ' """^^ 'ail 

s or noroiseprL^or^'rl^rr^:-- ""^ ' 

r^-r::: :LL-\rr:j:T t" ----- - 

The a„i^i.3 „ove:.e„ts are "co^^ " ^° 

typically struggle .or a ^.IZ^Z^T^^' ""^ 
10 ttovement ar-o <«4. «-«-«uT:es, and then bouts of 

i-obUlty aurln^ a stanaara Ls'^es^l^^ °^ 
antidepressant activity o. t^e^st ::::L:r"*~ 

" are "'"^ norclsaprlae 

«sor.ers .y"<^'„tt%r™°oTr:: ^""'^"''^ 
laboratory animals, e.g., ra" T *° 

lever In anticipation lt rZTi;,^l^l,^'"^ '° "'^^ " 
psychoactive substances ("arua ^L!^!! 
"Separate animals that have S!l"S T rf"""' " 

cocaine, alcoKol, an. morphine ^^ CxoT^T^TT" 
Pxxeo ratios ana progressive ratios aT. ^ 
amount of lever pressino th,, • s«tti„g the 

receive the subsC:: , f "'^ ' ^"^^ '° 

" -rcisaprld. are aaminlste^a al'f"L'a!"'V*"'""' ~ 
.tanaara s.lf-aaminlstratlon session Ta °" 
number o, ael£-aamlnlstr.tlo„s or Heauc^rr"" 
Press/rewara ratio inaioates that ttele^ 
utility In treating „.„ . compound has 

y '"■^"t"^ psychoactive substance use aisoraers. 
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S.9. EXAMPT.f! o 
oral fr>ni»iia<-.8on 



Quantity per Tablet 



10 



15 



^utive Ingredient (-) 
norcisapride 


A 


5.0 


Lactose BP 


62.0 
20.0 
10.0 


Starch BP 


Microcystalline 
Cellulose 


Hydrogenated Vegetable 


1.5 


Polyvinylpyrrolidinone 


1.5 


Compression Weights 


100.0 



B 


c 


io.o 


25.0 


57.0 


42.0 


20.0 


20.0 


10.0 


10.0 


1.5 


1.5 


1.5 


1.5 


100.0 


100.0 



through a .ultable .1 """^"P'i*''- st.ved 

are th™ screened and Wended withal ^ granule. 
l*e resulting granules are then remaining exciplents. 

desired shape. t2^i!^ """^"^^-"^ 1"'° tablets ot 

altering th^ ra JroT:^^^::.:,--^^^^^ - - P»Pared h. 
25 or the ooapression weight. *° the excipient(s) 

It nay be apparent to those sklllml <•> *k 
modifications and variations of t^e e^t 
Po«lble in light ot the above d!^:i^' ,7"""°" 
that such modifications are within t^ • " '^'^"^ 
30 the invention, which Is TILter . ^""^ "™* 

appended claims ^"^ ""^y hy the 
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What is claimed is: 

dia ""^^-^^l co-position for the tr«t«ent: of , 
S "TT co-prises an effective .„u„t 

tt '-' "»«'"«Prlde or a phar-aoeatioally acceptable sait 

.ubstantiaxiy free of its stereoiso^! 
Pharwiceutieally acceptable carrier. and a 

2. Use of a composition ooiprisina l-\ 

X. . Phar-aceuticaxiy acceptable salt'tber::, iu::::^t":rir 
tree of its st«:.oiso-.r, for the preparation of a 
-edicament for use in the treatnent of a disease s^t! k 

"Otllity dysfunction. ^ 

IS 

3. A method Of treating gastro-asophageal reflux 
disease in a human while substantially reducL, t^ 
com,o«tant liability of adverse effects assocLt^ with 
ra««ic cisapride, which comprises administerrna te I T 

a. « effective amount of norcisapride? or" 

as * ""^^ treating gastro-esophageal reflux 

25 disease xn a human while achieving a higher bLvauI^mtv 
th« xs attainable with racemic cisapride, its Zt^s,^ 
racemxc norcisapride which comprises administerlno ^ . l 
^ effective amount of ,-, nor=is.prid.,Tr^^ 

3. :n::x::isLL°:-'^^'' — tiany fre. 

S. A method Of eliciting an antiemetic effect in a 
human while «a..t.„tially reducing the concomitl^ni^i" 
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6. A method Of eliciting an antienetic effect in . 

human While achieving a higher bioavailabiiityl^aTis 

attainable with racemic cisapride, its isomers or racL. 

norcisapride, which comprises administerinHo l\^T 
5 amount: of^ ^ ^"^ng t:o a nmnan an 

15 

8. A method Of treating a condition caused by 

norcisaprlde, or a phar»aceutically acceptable salt th.„„, 
~l»tantlally tree of it. sterecisonL. *' 

9. A Mtbod o£ treating a disorder o( the central 

ir^! . ^-^""^ disorder., ,»od disorder, 

and disorder, of control of autonomic function in I t 

wMcn co„pri... .d»i„i.t.ri„, to said .u:!^ r:'.:^:* ^^1, 

norcisaprlde or a pharmaceutically acceptable ..It^! i 
3. ~b.tantially free of its steLiso^^ ' 

10. A method of treating a disease cs4.a*.« • 

Which comprise, admini.terin/to a n a ""fL^^n." 

3s "T'""'"^ - ceutiLiiy : ^ r:ie 

35 .alt thereof, substantially free of it. (*\ • 

(b) another tb«^p.„tic agent. ' "ereoxsomer; and 
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whii "^^^'^ Of treating a disease state i„ a human 

While avoidxng adverse drug interactions associated with 

ra^n^^f T^^" comprises administering to a human 

(a) an effective amount of (-) norcisapride or a 

' of^Trr''' ^^^^^^^^^^ substantially free 

Of its (+) stereoisomer; and (b) another therapeutic agent. 

condl^r '^^ "^"^^^ according to claims 7 or 8 wherein said 
XO ::i:^^%:r:^ gastrointestinal motility dysfunctions 
selected from the group consisting of dyspepsia 
gastroparesis, constipation, post-operative ileus and 
intestinal pseudo-obstruction. 

15 state'L '^t °' " "^^"^'^ --i<* <*-ease 

state xs gastro-esophageal reflux, nausea or vomiting 

I^Srr"^'""' dysfunction or a disorder of the 

central nervous system. 

""^"^^"^ °^ ''^^^"'^ °^ wherein said 
^ " "^""^ antifungal, antiviral, antibacterial 

an^u^^ .,ent or a selective serotonin; 

« "^^^^ ''^^^"^ ^° 11 Wherein said 

p'sTsyst^/^'"^ ' ""^'^ "° '"^'^^^ cytochrome 

aaent^r JT ^^^^^ " antifungal 

agent xs ketoconazole or itraconazole. 

30 

17. The method of claims lo or ii where (-) 

sair::^:'^!'^ administered concurrently or seguentially as 
■aw oUiar liherapeutic agent. 

M 18. Xh. mathoa Of Claims 3 to 11 wherein (-) 

nwol-apride i, .Ministered by transaer-al delivery, or 
-rally a. . tablet, a capsule or a liquid suspension. 
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19. The method of claim 18 wherein lAe amount of r-^ 
norcisapride, or a pharmaceutically acceptable salt i^J^ \ 
administered is from about i mg to about .00 V^e^ 

« 20. The method of claim 19 wherein the amount 

administered is from about 5 mg to about loo mg per day. 



21. 



The method of claim 20 wherein the amount 



administered is from about 5 mg to about 75 mg per day. 

administered in divided doses from one to four times per day. 

23. The method of claims 3 to li wherein the amount of 
15 (-) norcxsapride or a pharmaceutically acceptable salt 

ttxereof is greater than approximately 90% by weight of the 
total weight of norcisapride. 

20 ( ) norcisapride or a pharmaceutically acceptable salt 
thereof, substantially free of its stereoisomer is 
a^nistered together with a pharmaceutically acceptable 
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